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Wierd Region in Death Valley, Far Below the Sea Level From Which Comes the 
Product that is Now Attracting the Attention of the World’s 
Scientists--See Page 215 
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F YOU are a responsible party,-and will send 
us a two cent stamp to cover cost of mailing, 
we will send you a new booklet of engraving. 
In it we show several styles of our product, and 
as the subjects are beautiful, the booklet itself is 
a work of art. 


We make a specialty, of fine:catalog work. 


chicago J, Manz Engraving Co. Yor 
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SUITS A BUSY MAN. 

I am enclosing you with this letter renewal for another 
year’s subscription to Popular Mechanics. 

No doubt you would like to know what your readers think 
of the little paper. I think it is the best paper of the kind 
[ have ever taken. I have but little time to read, and your 
paper always has things right to the point and on all up-to- 
date subjects, and I always anxiously look for it. I take 
several papers of this nature, and | notice that you always 
have the new things out about a month or so before the 
others do. Yours very truly, Cy E, Anderson, dealer in foot- 
wear, Lincoln, Neb. a 

San Jose, Cal., offers to give $1,000,000 to secure the loca- 
tion of the California state capitol in that city. 


POPULAR MECHANICS 


LATEST AND GREATEST IN AUTOMOBILES—PART II. 


New and Novel Conceptions That Have Recently Been Born in 


Paris 


By Thornwell Hynes, United States Consul 


Besides the new automobiles mentioned in my last contri- 
bution to Popular Mechanics, there are several other con- 
ceptions that are attracting considerable attention through- 
out the automobile world. A Paris firm recently made a 
6%-horsepower machine with wooden frame and vertical 
supports. To this was attached a false frame upon which 
was placed the motor, the speed-changing gear and the car- 
buretor. The motor had water circulation and gas regulator. 
Ignition was effected by means of accumulators and a coil 
without a trembler. The radiator was of the type usually 
employed with wings, fixed in front. The steering was done 
by a wheel, with endless screw, non-reversible. There were 
three metal brakes acting both ways, one on the differential 
and two on the wheels. This carriage on a level road carries 
four persons at 27 miles an hour and consumes six quarts 
of petroleum. 


The carriage of one manufacturer was composed of four 
parts, totally distinct and easily accessible: First, the frame; 
second, the vertical motor in front; third, the speed boxes, 
with friction connection; fourth, the steering gear. The frame 
which is in the form of a rectangle made of wood covered 
with bent-steel springs, strengthened by steel tubes inter- 
laced, supports the body and the springs. The mechanisms 
of propulsion and transmission were swung, cradle fashion, 
in a corner channel hanging from the frame, and resembled 
in form a baloon frame, being absolutely rigid in spite of 
its lightness. In front the frame rested on long steel springs 
over the steering gear, which was a new model, fitted with 
ball bearings and a double oil bath; behind, it rested on the 
axle tree of the drive wheels, attached to the frame by 
connecting rods so arranged that no accident could happen 
to the chains. The motor was driven by alcohol and was 
arranged on the front part of the frame. It was composed 
of either two or four vertical cylinders in one piece, with 
water jacket without any breach attached. The connect- 
ing rods, wimble and distribution cogs were enclosed in 
a carter case, with an oil bath, and sheltered from mud 
and dust. Cooling was accomplished by means of a turbine 
with automatic working, which sent a large quantity of 
water into a radiator fixed in front of the motor. In case 
of an accident to the pump the cooling of the water was 
insured by a thermo-siphon, owing to the position of the 


water reservoir. The motor was sparked by magneto-igni- 
tion. 


The regulator acted on the automatic carburetor, main- 
taining the exact quantity of the mixture, regardless of the 
speed of the motor. The spray was distributed by a double 
current of air, thus avoiding condensation. By this, the 
expenditure can be reduced to a minimum and proportioned 
to the work required, suppressing thumping and enabling 
the machinery to move as slowly as desired. 

All the parts of the mechanism are enclosed in a carter 
filled with oil. This carter had only one horizontal joint, 
by means of which the upper part could be removed in 
order to take out the shafts, cogs, gear connections and 
differential, without taking anything to pieces. The mechan- 
ism was composed of a longitudinal shaft carrying the con- 
nection cone; the latter was free on the shaft and provided 
with an arrangement to prevent slipping. It was moved by 
a2 pedal acting upon a ring of ball bearings, the contact 
being assured by a vertical spring which could be regulated 
while running. On the same shaft was attached the sliding 
train, which by its varying position transmitted the four 
speeds and the backward movement to the secondary shaft, 
which had a second connection cone that worked the dif- 
ferential shaft. The four speeds and the backward move- 
ment were controlled by one lever, to the right of the driver. 
All side movements in the shafts of the mechanism or the 
motor were prevented by the use of ball-bearing abutments. 
The steering gear sloped backwards and could not be re- 
versed. It was adjustable and the wear and tear was re- 
duced to a minimum by a shifting bolt between the screw 
and the sector. 


Hungarian dentists and chemists claim to have discovered 
a valuable anaesthetic in alkaloid, nervocidine, the hydro- 
chloride of which is stated to have similar properties to 
cocaine, but to produce a much more lasting anaesthesia. 
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New Field Gun a Masterly Achievement 


Recoils on the Carriage So that it May Be Fired Rapidly Without Losing Its 
Position 


A field gun which recoils on the carriage, preventing the 
earriage from moving a particle when the piece is fired, is 
regarded by army men as a masterly achievement in artil- 
lery construction. The illustrations show three guns at the 


An improvement on the rigid trail spade is shown in Fig. 
2. This is a gun with an elastic trail spade. The spade 
at first inclined to the rear, biting into the earth, has rotated 
about a hinge-bolt, and the trail has recoiled a proportion- 


- 


Fig. 1.—Field Gun Carriage with Rigid Spade, at Instant of Firing 


instant of firing, and demonstrate very clearly their com- 
parative efficiency. Fig. 1 is an old-time field gun with rigid 
trail spade. The effect of discharge is seen on the piece 
and the forward part of the carriage; the latter rears, that 
is to say it rises from the ground to fall back afterward 
more or less exactly in its initial position. The piece must be 
laid again after each round, which takes more or less time, 
depending on the greater or less loss of aim. The rapidity 
of the fire is diminished accordingly. 


ate distance. Simultaneously the spade has compressed a 
column of springs placed between the cheeks of the carriage. 
The expansion of these springs then returns the piece to 
its first position. The smoothness and ease of working 
of the elastic trail spade is shown by the position of the 
third cannoneer, who can place himself immediately behind 
the trail without fear of being hurt by the recoil. It is no 
longer a question here of a “jump” of the piece. The move- 


Fig. 2.—Field Gun Carriage with 


Elastic Spade, at Instant of Firing 
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nent is shown in the photograph by the blurred appearance 
of the wheels and carriage. 

The result of the latest improvement—a field gun recoil- 
ing on the carriage—is shown in Fig. 3. In describing this 
gun the Journal of the United States Artillery, the great au 
thority of the American army, says: The gunner is seen seated 
on a seat attached to the trail,; from which position he man- 
ipulates the sighting apparatus, while the gun recoils. The 
gun passes by his right shoulder which is protected by a 
standard fixed to the cradle. 

The lower carriage rests absolutely immovable so that the 
two other cannoneers can remain on their places immediately 


GREATEST CATHEDRAL IN THE WESTERN WORLD. 


Bewildering in Size and Grandeur Will be the New Episcopal 
Church Now Being Built in New York 


No man living can even estimate what the cost of this 
structure will be. No man can foretell the years that its 
building will require. It is to be the greatest house of 
worship on the western continent, and maybe in the world, 
and the most magnificent building in America. It is the 
Cathedral of St. John the Divine that is now rearing its 


Fig. 3.—Field Gun with Recoil 


near the gun and behind the trail, as shown in the figure. 
This permits the repointing and reloading of the piece to 
be accomplished while the gun is returning “in battery.” 
The interval between two rounds is determined, then, solely 
by the time necessary for recoil and the return into battery 
of the piece alone. 


THE FIRST WIRELESS NEWSPAPER. 


Two Issues: on the Steamer Etruria from Information by Marconi 
System . 

The steamship newspaper with wireless telegraph dis- 
patches has come, The Cunard liner Etruria arriving at New 
York from Liverpool and Queenstown recently brought copies 
of the first issue of this remarkable journal. The ship was 
equipped with a complete newspaper printing outfit as well as 
a first-class wireless telegraph office. S. Harris, the ship’s printer, 
performed the duties of publisher; Purser J. A. MeCubbin 
acted as editor, and Assistant Purser H. D. Stainer was cir- 
culation manager. Two issues were printed on the trip, 
each numbering 500 copies. In both cases the edition was off 
the press at 2 o’clock a. m., and copies were before the pas- 
sengers when they sat down to the breakfast table. The first 
issue was printed when the ship was 150 miles off the Irish 
coast from news received by wireless telegraph from the 
Marconi station at Crookhaven, Ireland. 


STREET SWEEPINGS FOR FUEL. 


In England the sweepings from the street are being utilized 
as fuel in some of the electric light plants belonging to 
the cities. To be successfully used the firebox must be of 
tirebrick, which does not readily conduct the heat, and the 
burning should be continuous. The fuel value of this refuse 
averages about one-sixth that of coal. There is less dirt 
in the sweepings of English cities than in ours, owing to 
the better pavements and other conditions of street traffic. 


Popular Mechanies is the inventor’s medium. 


on Carriage, at Instant of Firing 


granite walls from Morningside Heights in New York. For 
ten years the work has been progressing steadfastly, inces- 
santly; yet that which has been done seems pygmean when 
compared with the preponderous task that remains unfin- 
ished. It may require a century to complete it. Even the 
architects will not attempt to estimate the time required; sc 
bewildering is the undertaking. It is to be the largest struc 
ture of its kind erected in any land since the dark ages, and 
may compare favorably with edifices that have been classed 
among the wonders of the world. 

And the great structure throughout is to be »s magnificent 
in construction as it is grand in size. Black and White of 
London estimates its total cost at $200,000,000, but after this 
has been spent probably $200,000,000 more will be required 
to carry out the new designs that are continually being 
formed that nothing may be omitted that will add to its 
greatness and grandeur. As magnificent as mind of man can 
contemplate is this structure to be and money is scarcely to 
be considered in the project. It is being built to endure for all 
time as a2 monument to American Episcopalianism. St. Peters 
at Rome, the greatest Catholic church now in existence, will 
be smal! in comparison to this. It could accommodate the 
entire seating capacity of St. Peters and then have room for 
20,000 more persons, for the Cathedral of St. John the Divine 
will seat 70,000 people. The structure is to reach the imposing 
height of 450 feet. It will be 500 feet long and 460 feet 
broad and will have four semi-circular naves around the dome. 
To secure the necessary supply of stone the Cathedral authori- 
ties had to buy outright a big granite quarry in Westchester, 
county, New York, and has taken a 99 year lease on a -lime- 
stone quarry in Minnesota. 


Herewith find enclosed draft in payment for your paper 
for one ‘year. I consider your paper of great value to our 
high school pupils. They watch with eagerness for its ar- 
rival each week. Its educational value is worth many times 
its cost.—George P. Hambrecht, city superintendent of schools. 
Grand Rapids, Wis. 
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Borax, a Strange Substance from a Strange Source 


Death Valley and Other Weird Places are the Fields From Which it is Harvested 


Borax Works in Mysterious Death Valley 


In Death valley, California, far beneath the level of the 
sea, there is a great expense of crystalline crust covering 
a thick grayish slime, which extends to a depth that has 
never yet been explored. From this crystalline crust is 
produced borax, the product that is now attracting great 
attention in Germany and other European countries, because 
of its newly discovered properties. There are other places 
where borax is found and all of them are strange, weird 
places, barren and desolate. In California there are other 
“borax marshes” in Saline Valley in Inyo county and in 
San Bernardino county. The scummy marshes, which lie 
surrounded by desert hills, present from a distance the ap- 
pearance of dirty melting snow. The heat in these marshes 
is intense, Death Valley having been declared to be the 
hottest place on earth. 

Borax, which within itself is a mysterious substance, now 
puzzling the world’s greatest chemists, comes from a source 
of mystery. Just as none knows the depth of these marshes, 
none knows how or whence they were formed. Some scien- 
tists say they are the bottom of prehistoric lakes, some that 
they are the craters of volcanoes of past ages. 

Borax is now interesting because of the notoriety it has 
gained as a preservative. It is used in preference to salt 
to keep meat that is shipped abroad and Germany has inter- 
ceded to prevent the further importation of such meat until 
it is determined as to whether the meat is injured by the 
treatment. Scientists disagree on the subject, but whichever 
is correct it is certain that by the borax treatment the meat 
is kept for weeks as fresh in appearance and taste as directly 
after it is butchered. But the uses of borax are many. 
It is employed as a flux in soldering metals, making enamels, 
fixing colors on porcelain, and as a soap. It was originally 
obtained from a lake in Thibet and was sent to Europe under 
the name of tincal. 

Enterprise, a recognized authority on Pacific coast affairs, 
says: “Of all the many products of California, there is none 
which places her so effectively in the front rank as the 
comparatively unknown borax industry. Only by Asia Minor 
is she surpassed in the production of this commodity, and in 
no other industry has her output so emphatically affected 
market prices. 


The greater part of the borax of commerce is made from 
borate of lime, in its most common form, known to mineralo 
gists as “ulexite.” Buried thickly in these marshes, it occurs 
in the shape of “cotton balls,” which vary in size from a 
pebble to a boulder and take their name from the beautiful 
silky appearance of their interior when first broken. Borate 
of sodium also occurs in great abundance, but though more 
readily convertible, does not produce as high a grade of 
commercial borax as ulexite. 

By means of teams or traction engines, the material is 
hauled by cartloads to the works, where it is first dumped 
into a powerful crusher, which reduces it to a lumpy form. 
Another finer crusher grinds it to a sand and finally it is 
converted by means of burrs and rollers and bolting through 
silk into a fine powder. 


It is then mixed with a quantity of pulverized sal-soda, 
the mixture being put into boilers containing boiling water 
By means of stirrers the contents are kept agitated to as- 
sure a perfect mixture of the mass. 

Soon, by the action of the motion and the heat, the sal 
soda gives up its carbonic acid, which unites with the lime 
and forms a precipitate of calcium carbonate, a useless by 
product, which, being insoluble, remains in the bottom of 
the boiler. Meanwhile the boracic acid and soda combine, 
forming the borate of sodium, which is then drawn off in 
solution with the water and slowly crystallizes in wide, 
shallow vats, forming dark-colored crystals, known as “pre- 
cipitates.” When this process of crystallization has reached 
its limit, the remaining liquid is returned to the boilers and 
used again and again, until it becomes too full of impurities 
for further boiling. 

The crystalline residue is borax, but in a state too im- 
pure for commercial use, so it is again dissolved and re- 
crystallized several times, until sufficiently pure. 

Where the borate is mined as tincal or in other crystalline 
forms, the process is simpler than that for ulexite, as above 
described. No chemical agent is necessary in that case, 
the crude material being merely dissolved and crystallized 
as often as may be required. 
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PROTECTED SEARCH LIGHTS IN THE 
GERMAN NAVY. 


Of all the modern improvements on 
board a man-of-war none would be 
missed so much as the searchlight. It 
is the eye with which the great battle- 
ship peers for miles into the darkness 
and sweeps the waters to discover those 
dangers which ever threaten even in 
times of peace. The importance of the 
light for use at night following an en- 
gagement can scarcely be _ estimated. 
And yet practically no provision has been 
made to protect the searchlights which 
are mounted upon the masts or other 
specially exposed positions. Germany 
alone of all the navies seems to have 
realized this danger, and in her latest 


Protected Search Light 


ships has placed the lights amidship 
with an armor screen to protect it. The 
Engineer of London doubts, however, if 
the German solution is a good one, as 
the lights to be really effective must be 
placed at a considerable height. The 
illustration shows a great German battle- 


The Potato is MaKing Germany Rich 


Alcohol From the Tuber Used for Engines, Motor 
Vehicles, Heating, Lighting and Cooking 


By Frank H. Mason, United States Consul-General at Berlin, Germany 


suip with protected searchlight pouring 
a glare of light out from among her guns. 

As a result of the abundance of land 
adapted to potato culture and the steady 
increase of product through consummate 
scientific methods, the potato crop of 


SMANDELIER FOR ALCOHOL LicuTs 


(Germany in 1901 had reached the danger 
point of overproduction; that is to say, 
the harvest of 48,687,000 tons of potatoes 
raised the serious problem of how to dis- 
pose of them without waste or so de- 
pressing the market price that there 
would be left in it no profit for the 
farmer. The first result was a tremen- 
dous increase in the production of potato 
aleohol during the autumn and winter 
months, a consequent oversupply of raw 
spirits on the market, and the exposition 
of 1902 in Berlin to illustrate, promote 
and extend by all practical means the use 
of denaturalized alcohol for technical 
and industrial purposes. The exposition 
has been repeated this year on a broader 
and more comprehensive scale, in that it 
now covers not merely the alcohol indus- 
try, but the cultivation and the several 
principal uses of potatoes. The exposi- 
tion confirms and reinforces the impres- 
sion made by the display of 1902 that the 
law of 1887 governing the manufacture 
and use of untaxed alcohol for technical 
purposes was one of the wisest and most 
far-seeing enactments in the legislative 
record of the empire. For every dollar of 
direct revenue that was thus sacrificed 
the people have profited many fold from 
the stimulus thereby given to potato cul- 
ture and the important uses of cheap al- 
cohol in chemistry and the industrial 
arts. As a typical example that com- 
bines in the highest degree the latest 
progress in construction of spirit engines, 
there is given herewith a photograph of 
a 50-horse power alcohol engine invented 
by Director Boris Loutzky, of the Russian 
marine engineering service, and built by 
the Daimler Motor Company at Marien- 
felde. This was one of the most notable 
exhibits at the recent exposition and at- 
tracted the special attention of the Ger- 
man emperor, whose enthusiastic interest 


AM ALCOHOL HEATING STOVE. 


in all that relates to the use of alcoho) 
for motor purposes on land and sea is 
well known. 

It is perhaps less generally known that 
Russia is following in the same direction: 
that for two years past the navy of the 


ALCOHOL STREET LAMP. 


czar has been using alcohol boat motors 
up to 300 horse power with highly suc- 
cesful results. More recently the internal 
revenue tax has been removed from Rus- 
sian alcohol when used for industrial 
purposes, and the government has 
adopted the definite policy of making the 
potato, through conversion into dena- 
turalized spirits, a source of increased 
wealth to the peasantry. The engine is 
shown in the illustration coupled directly 
to a generator, but it may be used for 
marine or any factory purposes for 
which a motor of that size and horse 
power is adapted. Its efficiency will be 
inferred from the tests, which showed 
its alcohol consumption to vary from .67 
to .75 quarts per horse power hour. At 
650 revolutions per minute it developed 
about 61 horse power and ran with such 
steadiness that the difference between 
running light and with full load was 
only 3 per cent. This regulation is ac- 
complished by means of a centrifuga! 
regulator, which, by creating a vacuum 
in the cylinder in proportion to the power 
exerted by the motor, regulates the con- 
sumption of fuel. Like many other alco- 
hol motors, this is started and warmed 
up with gasoline, and a lever changes the 
supply from gasoline to alcohol as soon 
as full speed has been attained. The ig- 
nition is by electric spark, and as a pro- 
vision against all contingencies, both 
magneto-electric and accumulator cur- 
rents are provided, and the former util- 
ized by means of an inductor, the ac- 
cumulator serving as a reserve in case 
the galvanic spark should fail. The mo- 
ment of ignition, which is of great im- 
portance in explosion motors, can in this 
engine be adjusted to occur at the most 
advantageous part of the stroke, thus 
securing the maximum effect. 

The department of lighting apparatus 
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includes a vast and varied display of 
lamps, chandeliers and street and corridor 
lights, in which alcohol vapor is burned 
like gas in a hooded flame covered by a 
Welsbach mantle. Under such conditions 


aleohol vapor burns with an incandescent 


flame which rivals the are light in bril- 
liance and requires to be shaded to adapt 
it to the endurance of the human eye. 
Similarly attractive and interesting is 
the large display of alcohol heating 
stoves, which, for warming corridors, 


Girls MaKe This Road Pay 


Pretty Japanese Maids Delight Pilgrims and Tourists on 
Their Way to Holy Hompira 


Feasting and drinking in the presence 
of the “cutest” girls in Japan on a rail- 
road whose mission is to transport wor- 
shipful pilgrims to the holy shrine of 
Kompira is one of the novelties of life in 
Japan. This railroad, called the Sanuki 


50 - Horse Power 


sleeping rooms and certain other loca- 
tions, are highly esteemed. They are 
made of japanned iron plate in decora- 
tive forms, with concave copper reflec- 
tors, are readily portable, and when pro- 
vided with chimney connections for the 
escape of the gases of combustion, fur- 
nish a clean, odorless and convenient ap- 
paratus. 

Cooking stoves of all sizes, forms and 
eapacities, from the complete range, with 
baking and roasting ovens, broiler, etc., 
to the simple tea and coffee lamp, were 
displayed this year in endless variety. 

In order to promote the substitution of 
spirit motors for steam and horse power, 
it was necessary to make alcohol cheap 
and easy to obtain by farmers in districts 
where no raw spirit is made. To meet 
this requirement, the Central Association 
undertakes to deliver free at any railroad 
station in Germany denaturalized alcoho] 
of 90 per cent purity, in quantities of 67 
to 75 gallons, for approximately 15, 16 
and 17 cents per gallon, according to the 
material with which it is denaturalized. 
As the consumption of a modern alcohol 
motor for farming purposes is about % 
quart (costing about 2 cents) per horse 
power hour, it will be apparent that in 
this country at least benzine and pe- 
troleum have met a serious competitor as 
fuel for motor purposes. The Hamburg- 
American Steamship Company has in 
service a harbor-inspection launch which, 
with a 23-horse power spirit engine, 
makes a speed of 10 knots, and prepara- 
tions are being made to greatly extend 
the use of such motors in the launches 
and ships’ boats of the German navy. 


It has been definitely decided, with Chi- 
cago’s consent, to hold the Olympian 
games in St. Louis in 1904 instead of in 
Chicago. 


The new long distance telephone line 
connecting Paris and Rome is 956 miles 
in length, and the longest in Europe. 


Alcohol Engine 


line, is a delight to the tourist and seem- 
ingly not distasteful to the pilgrim. It is 
a narrow gage line just 27 miles long, 
running from Takamatsu on the coast to 
sacred Kompira. It is also known as the 
Holy railroad. The principal feature of 
the passenger trains are the delightful 
dining cars, artistically decorated with 


Largest Freighter on the Pacific 


Mammoth Merchant Vessel, the Arizonian, Goes into 
Service 


The latest commercial product of the 
wedding of the Pacific coast to the is- 
lands of the eastern seas is a monster 


Freighter Arizonian, Largest Merchant Vessel on the Pacific 


freight steamship vessel, born in San 
Francisco, and christianed the Arizonian. 
This new ship, which has just ventured 
from its cradle at the Union Iron Works 
docks, is the largest mechant vessel ever 
built on the Pacific coast. She has a 
gross tonnage of 8,671 tons, and 5,621 
net. Her carrying capacity is 11,000 tons. 
Her dimensions are: Length over all, 
486 2-5 feet; length between perpendic- 
ulars, 469 feet; beam, 57 feet; molded 
depth, 35 feet; draught, 28 feet. The 


tables spread with all the dainties of 
dainty Japan. But the daintiest of all 
are the petite waitresses. With little 
rosebud mouths and melanecomous 
tresses they bend pleasingly over the 
table and gaze with the most mischievous 
eyes while receiving orders. It gener 
ally takes the guests a long time to per 
use the menu and there is little doing on 
this “Holy road” outside of the dining 
ear. 
These girls were selected from numer- 
ous applicants and each had to possess 
these specified qualifications: winsome 
personal appearance; some education; 
xood health; good conduct; no “past,” 
for even in Japan there are women with 
a “past.” They are required to dress their 
hair in the agemaki style, which resem- 
bles a Greek helmet; they must wear a 
kimono, minus the long sweeping sleeves 
While on duty they must behave wit!, 
military discipline, take no tips and re- 
train from chatting with the guests. This 
railroad pays 25 per cent a year to its 
shareholders. 


CAN'T EAT SNAKES IN KANSAS. 


An anti-snake eating bill has passed 
the Kansas legislature and hereafter it 
will be a misdemeanor for a hotel, res- 
taurant or eating house to serve, and for 
the guests to eat, snakes, lizards, scor- 
pions, centipedes, tarantulas and other 
reptiles, says the Hotel World. What 
prohibition Kansas now needs in addi- 
tion to this law and Carrie Nation is an 
anti-snake seeing statute. 


freighter is driven by quadruple engines 
with cylinders 21 2-5, 28, 38 and 60 inches 
respectively, and stroke of 30 inches. 


At 240 pounds pressure the engines will 
develop 3,000 horsepower. 

The Arizonian belongs to the Ameri- 
can-Hawaiian Steamship Company, and 
is a member of that family of great 
freight steamers to which belong the 
Texas and Alaskan. 

The Arizonian is to go to Hawaii on 
her maiden trip. Later she will go into 
the Sandwich Islands trade, and will 
make both Pacific and Atlantic ports. 
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Easy Electrical Experiments 


By L. P. DiIicKINSON 


HOW TO MAKE A GYROSCOPE.—III. 

‘The rotating and the fixed parts of our instrument having 
been completed, they can be assembled together after the 
manner indicated in the figure below. It will be seen that 
the wheel W is mounted so as to swing freely in the center 
of the frame, already constructed. It is essential that this 
wheel should run very smoothly and evenly and should be 
perfectly balanced. The iron armatures fastened to its sides 
should pass very clese to the poles of the electro magnets C, 


Gyroscope 


of which there are two on each side of the wheel, without 
touching the latter. For this reason the wheel can have 
hardly any side motion. The strip of brass into which the 
pivot P is fastened must be insulated from the frame. To 
accomplish this strips of hard rubber are placed between it 
and the frame and also under the head of the screws which 
clamp it, the latter being provided as well with an insulating 
bushing, 

At the bottom of the frame are attached two springs, 
marked S8, which are afso insulated from the metal frame, 
but are connected with each other and to a piece of wire 
hanging from the bottom of the frame to a distance of about 
one inch. The four coils are connected in series in the man- 
ner previously described, and one terminal of the wire is 
connected to the insulated pivot P. The other terminal of 
the coils is connected to some part of the metal frame. 

A suitable base, shown in the figure, is provided with an 
upright post U, which carries at the upper end the heavy 
strip of brass B. The height of this post should be such as 
to allow the frame to swing clear of the base by about % inch. 
Directly under the middle of the frame a hole is to be bored 
in the base to a depth of %4 inch, into which is to be poured 
a globule of mercury. The projecting wire already mentioned 
should dip into this mercury when the frame is suspended in 
position. The pivot P should be very sharp and hard and 
should bear upon a piece of hardened steel fastened to the 
brass strips B so that the gyroscope may turn with very little 
friction into any position. 

Its action is as follows: Current is led into the lower mer- 
cury cup by a wire as indicated, thence to the insulated 
springs S, to the contact maker K, to the frame of the ma- 
chine, through the coils C to the pivot P, and thence out of 
the wire shown at B. The action of the contact maker K 
is ns follows: When the iron strip H is % of a revolution 


from the poles of C, K should make contact with S, closing 
the electric circuit through C, which causes H to be attracted. 
This should continue until H is exactly opposite to the poles, 
when the contact should be broken. Now for \ of a revolu- 
tion the circuit will be open, but after this interval the strip 
on opposite side of the wheel should be % of a revolution 
from the magnets on that side. The contact maker on that 
side should now close the circuit and act in just the manner 
that K acts when it comes in contact with S. If three or 
four strong bichromate cells be used, the wheel ought to re- 
volve at a high rate of speed. 

Its gyroscopic action—that is, its resistance to any change 
in the plane of its rotation—is very marked. If no force were 
acting on the wheel, it would be impossible for it when once 
started to change the plane of its rotation. If the pivot P 
be without friction, the base may be turned about in any 
direction without altering the position of the wheel H. Sup- 
pose the wheel to be started so that its plane points exactly 
north and south. It will continue to run in the direction in 
which it is pointed, even though the base A and the earth 
under A should change their position. Now the earth is con- 
stantly rotating, and what is north for a person in one place 
is not north for a person in another place,.for the reason 
that the meridians of longitude converge at the pole and are 
therefore not parailel. If the wheel be started to rotating in 
a north and south meridian at a given time, it does not mean 
that the wheel will continue on this same meridian, but it 
will always continue to rotate towards some fixed point in 
space. After a time, therefore, the wheel will apparently 
have changed its direction of motion and will no longer point 
north and south. It is not the wheel which has changed, 
however, but the earth. By making a small sphere and 
drawing lines upon it to represent the meridians, it will be 
very easy to understand this matter. Of course, it is under- 
stood that the force of gravity will make the wheel to always 
rotate in a plane passing through the center of the earth, 
but this can in no wise affect the horizontal direction in 
which the wheel points. 


Norr.— In Chapter 1 the contact strips were erroneously described as having an arc 
of contact of 14 revolution. They should close the circuit for only 1, of a revolution 
at a time. 


QUEER WIND-WHEEL ICE BOAT. 


Operated by an Air Motor Which Is Under the Absolute Control of 
the Steersman 

Going either with or against the wind, turning to the right 
or left, slowing down or going full speed, all at the will of 
the steersman, a new ice boat, operated by a novel air pro- 
peller, the invention of J. Bruce Macduff, of Brooklyn, N. Y.., 
promises a new source of amusement and commercial use in 
northern climes. The first model of the device carried six 
persons and made a speed of 15 miles an hour. The per- 
fected machine is expected to skim over the ice with a 
speed of 120 miles an hour. The air propeller is the feature 


iz 


Sled Driven by Air Propeller 

of the boat. It is a wheel based on the principle of the ma- 
rine propeller and equipped with four blades. The blades 
are inclosed at the periphery by a flat band of their own 
width riveted to them. The propeller is 4 feet in diameter 
and is mounted on a frame above the gasoline motor, which 
is a 2%, horse power connected with the propeller by sprocket 
and chain. 
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A SHIP WITHOUT A FLAG. 


Rebuilt Vessel has Lost Her Nationality and has no Port to Call 
Her Own 


Forbidden to carry a cargo, to officer or man the ship, or 
to use her own engines to propel her, because she is a ship 
without a flag or a port to call her own, the former Norwegian 
tramp steamer Hero recently left port in Baltimore in tow 
of a wrecking tug for New York. ‘The vessel was rebuilt in 
ltaltimore from stem to stern and keel to truck, at a cost of 
$80,000, and is as good as new, having a capacity of 3,500 
tons of cargo and a speed of ten knots, yet the Navigation 
Laws of the United States say that she cannot be registered 
as an American ship, and as she lost her Norwegian regis- 
try she is a ship without a country. 

As she has no official existence under any flag, she could 
not move from her dock without violating the laws of navi- 
vation, hence she had to be towed to New York by the 
Rescue without even dignity of being a barge. Her situa- 
tion is most unique. 

The Hero was a vessel 322 feet long, 40 feet wide and 291. 
feet depth of hold, registering 1,779 tons net, that hailed from 
Bergen, Norway. She came to Baltimore in 1901 as a Nor- 
wegian steamer, and loaded a full cargo of coal for Colon, 
Central America. On the voyage she was caught in a norther 
and blown ashore off Colon. The owners abandoned her to 
the insurance companies, who, in turn, abandoned her to the 
Merritt & Chapman Wrecking Company of Baltimore. Dur- 
ing these transaction her Norwegian papers were carried 
off and she lost her nationality. 

The wrecking company succeeded in floating the vessel 
and towing her to New York. Later she was brought to Bal- 
timore to be rebuilt by the Baltimore Drydock Company. 


HOW TO MAKE A TURNTABLE FOR AUTOS. 


It is very desirable to enter and leave the building where 
your machine is kept, with the forward movement, but to 
do this there must be room within to turn around, or else 
turn on a turntable. <A writer in the Automobile thus de- 
scribes how to make a turntable, which, of course, is just 
as convenient for turning any other vehicle. 

In the accompanying sketch A is a tapered steel] shaft 
which has a heavy, four-arm, iron spider, B, rigidly secured 
to its upper end. Across the extended arms of the spider are 
two timbers, only one of which, C, is shown in this view. 
Across these main timbers are fastened seven cross beams, 
D, upon which the floor is laid. The lower end of shaft A 
turns in an adjustable bearing, E, which is held in place by 
four heavy braces, F. These braces are bolted to the sta- 
tionary timbers which surround the turntable. The entire 
weight is carried by eighteen large steel balls, which are 
placed between the hub of spider, B, and a bearing plate, G, 
which rests upon two timbers bolted under the sills of the 
carriage house. There is a brake (not shown) which holds 


Automobile Turntable 


the turntable against turning when for any reason it should 
remain as a stationary part of the floor. The device is en- 
tirely noiseless and may be revolved, automobile and all, 
with a force of a few ounces. 


The stealing of coal from cars since the beginning of the 
high price of the fuel has caused an enormous loss to all 
coal-carrying railroads. A representative of the Burlington 
says: “Our road alone is robbed of coal valued at $1,200 
each week. The loss for a year can be estimated at more 
than $50,000.” 


POPULAR MECHANICS 


SENATOR FLOOD’S ODD AUTO-SLEIGH 


Combination of Wheels and Runners on Automobile Produces a De- 
lightful Gliding Effect 

Michigan may boast of a motor sleigh, designed by Senator 
J. K. Flood, which solves the propulsion problem in a nove! 
manner, says the Automobile. Reasoning that a propulsion 
wheel would necessarily have somewhat the same effect on 
the motion of the vehicle as the ordinary rear driving wheels 
of an automobile, the senator simply leaves the rear wheels 
on his automobile, reduces the inflation of the tires and jacks 
the rear portion of the vehicle up on a pair of runners close 
inside of the wheels and on a special! pair of springs, in such 
manner that a load in the vehicle bearing down on the runner 


Senator J. K. Flood of Michigan in bis Auto-Sleigh 


springs forces the runners to the ground on a level with the 
wheel tires, leaving most of the weight on the latter. The 
soft inflation of the tires compensates for inequalities, and 
it is stated that the driving effect is quite sufficient, though 
offhand it would seem doubtful if the arrangement would be 
adapted for hill climbing. 

The front wheels of the automobile are, of course, replaced 
with runners, which are pivoted in the usual manner for 
steering purposes, and the gliding effect of sleigh motion is 
said to be obtained perfectly by this combination of wheel 
ind runners in the rear and runners alone in front. 


DELAY IN PRODUCING THE EDISON BATTERY. 


Promised in January and Not Ready Yet 

The much heralded Edison storage battery, which was to 
place electric automobiles within the means of the laboring 
man and clerk, cannot be purchased yet. They were prom 
ised for January, but cannot be bought now, and the Chicago 
representative of the company declines to name any date at 
which they will be on sale. Mr. Edison is quoted as saying: 

“The experimenting with the new battery has all been 
done, and the only thing that remains is to adapt them to 
the use of the public. 

“These batteries are for public use and tot for experts, 
and before they are put on the market I intend that they 
shall be adapted to the use of the most ignorant and most 
careless persons. 

“They can be charged as quickly as anyone desires: in 
fact, they will meet every condition required. A most valu- 
able feature of the new cells will be their rapid rate of dis- 
charge, which will give a very large amount of power in 
any emergency; this will be a particularly great advantage 
to hill climbing in bad weather or on a poor road. The cost 
of charging, of course, is a small matter. The cost of run- 
ning an ordinary electric vehicle, including the services of 
a man, a boy, repairs, etc., is about $4 a day, of which the 
cost of charging is only about 23 cents.” 

There are 558 miles of electric railway lines in Canada, 
representing a capital investment of $41,593,063. 

Popular Mechanics is “written so you can understand it.” 
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NOTES 


HOW MOLDS ARE MADE FOR ELEC- 
TRO TYPING. 


The molds are made of fusible alloy, 
plaster of paris, gutta-percha or wax. For 
making molds of gutta-percha the object 
to be copied is fitted with a metallic rim 
or is placed face up in the bottom of a 
metallic dish with a rim; the .utta- per- 
cha is then heated in boiling water until 
pliable, and placed in the dish in suffi- 
cient quantity to more than fill the dish; 
the whole is then placed under a press, 
such as a common letter press, and kept 
under pressure until quite cold and hard. 
For making molds in wax, says’ the 
American Electrician, the article is 
brushed over with sweet oil or boiled 
linseed oil, the excess oil being carefully 
wiped off with cotton; the articie is laid 
on a smooth surface and is surrounded 
by a rim of card or metal standing about 
a quarter of inch higher than the highest 
point on the article; beeswax containing 
about one ounce of dry white lead to a 
pound of wax is then melted and allowed 
to cool almost to the point of setting; it 
is then poured carefully over the object 
so as to avoid air bubbles; as soon as the 
wax has set, the rim is removed and the 
wax-covered article is allowed to cool, 
when cold, the wax cast is easily re- 
moved, unless the wax was poured too 
hot, or unless the article was not suffi- 
ciently oiled. An excellent composition for 
molds is a mixture of two parts of cutta- 
percha and one of lard, the mixture being 
melted and used like wax. Plaster of 
paris molds are made by sprinkling the 
finest plaster into water until it becomes 
as thick as cream; a thin layer of this 
is carefully brushed over the object 
(which has been previously oiled) and 
then the rest of the plaster is poured on 
so as to form a mold of suitable thick- 
ness; in about an hour it will be set, and 
can be removed; the cast must then be 
slowly and thoroughly dried and the plas- 
ter saturated with metal paraffin wax to 
make it waterproof. Casts may be made 
of some easily fusible metal, such as 
Wood’s metal, composed of four parts by 


weight of bismuth, two. of lead, one of | 


tin and one of cadmium, an alloy which 
melts at 140 deg. Fahr.; this is melted 
and poured over the object, which should 
be coated with a film of oil. Molds of 
metal, plaster and wax are suitable only 
for objects which are not undercut, an! 
from which the cast may be remove 
without bending; gutta-percha will bend 
and stretch to some extent, and may be 
used on objects slightly undercut. For 
objects in high relief, or considerably un- 
dercut, a mold may be made of common 
glue, softened by soaking in cold water, 
and then melted with about one-fourth of 
its weight of treacle, with 2 per cent of 
tannin. None of the molds made as in- 
dicated above, except that of metal, is a 
conductor of electricity, and all such 
must therefore be given a conductinz sur- 
face before use. 

The most common method is to fasten 
a copper wire around the edge of the 
mold and then carefully cover the surface 
with a smooth coating of powdered plum- 
bago by means of a fine, soft brush. The 
plumbago then makes a conducting path 
for the copper wire to every part which 
is to be coated with metal. When the 
mold is of a fusible metal it is necessary 
to cover the surface with a thin film of 
oil, or to allow it to tarnish slightly, so 


that the electrotype will not adhere too 
strongly. 

The mold, prepared as indicated above, 
is suspended in a solution of copper sul- 
phate, made by dissolving 1% lbs. of crys- 
tallized copper sulphate in 1 gal of water, 
to which \ Ib. of sulphuric acid is added. 
The copper wire on the mold is connected 
with the positive (copper or carbon) ter- 
minal of a battery giving one or two 
volts. A copper plate is placed in the 
solution facing the mold and is con- 
nected with the negative or zinc terminal 
of the battery. Current is then allowed 
to flow for several hours at a rate not 
exceeding 10 amperes per square foot, 
when a thin coating of copper will be 
found deposited on the face of the mold. 
When the coating is of sufficient thick 
ness, the whole is removed from the bath 
and the mold separated from the electri- 
cally-deposited shell. If the copper plate 
is a copy of a cut or half tone used for 
printing, the shell is filled with a backing 
of type metal, which is dressed to the 
proper thickness, and the whole is 
mounted on a block. When the same copy 
is to be used in a number of different 
piaces electrotypes are made from the 
original type or form and these electro- 
types are sent to the various places. 


BIG ENGINES FOR AUSTRALIAN 
LINER. 


The new mail steamer Orontes, which 
is now going into service between Eng- 
land and Australia, is 630 feet long, and 
has a displacement of 15,450 tons. She 
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ing order: High-pressure, forward, low- 
pressure, second intermediate, first inter- 
mediate. The two forward cranks are 
at right angles to each other, and the two 
after cranks are also at right angles to 
each other; but the engines, being bal- 
anced on the Yarrow, Schlick, and 
Tweedy system, the forward pair is not 
at right angles to the after pair, but at 
an intermediate angle arrived at by cal- 
culation. The two smaller cylinders 
have piston valves, and the second in- 
termediate and low have flat valves, with 
Joy’s assistant cylinders. The valve gear 
is, as the illustration shows, an ordinary 
link motion. These engines were built 
by the Fairfield Shipbuilding and Engi- 
neering Company, Limited, of Glasgow, 
from whose yard the _ vessel was 
launched. 


ACETYLENE RENDERED HARMLESS. 


By a recent invention it is believed 
that acetylene can be used for public 
and private illumination without any 
danger, even if the gas be subjected to 
the test of an electric spark, says the 
Keystone. To obtain this result the stor- 
age cylinder is packed with asbestos or 
brick disks—the latter of eighty per cent 
porosity and filled with acetone. The 
acetylene is then pumped into the cylin- 
der or tank under a pressure of ten at- 
mospheres. It is found that the acetone 
dissolves or absorbs the acetylene to the 
extent of a hundred-fold the mathemat- 
ical capacity of the cylinder. The gas is 
now being used on several railroads in 
this manner for illuminating purposes. 


From January to November, 1900, 
France exported $1,351,000 worth of 


Pap 


5,000 Horse-power Quadruple Expansion Engine of the Orient-Pacific Liner Orontes. 


has 10,000 horse power consisting of two 
quadruple expansion units of 5,000 horse 
power each. One of these we illustrate. 
The Engineer, London, says: The +n 
gines are of 5,000 horse power ach. 
They are of the quadruple-expansion 
type, having cylinders 27% in., 39 in., 56 
in., and 80 in. in diameter, by 60 in. 
stroke. They are supplied with steam 
by six steel cylindrical boilers working 
at a pressure of 215 Ibs. per square inch. 
The cylinders are arranged in the follow- 


automobiles; during the corresponding 
period of 1901 the amount was $2,895,000, 
and for the same period of last year, 
$5,790,000. At the recent exposition, there 
were 200 more exhibitors than last year. 
One house alone is engaged in furnishing 
150 automobiles for the United States. 


The steel works bélonging to the Jap- 
anese government, situated near Waka- 
matsu in the Prefecture of Fukuoka, 
cover more than 200 acres. 
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CARBORUNDUM TO LINE FURNACES 


Affords Protection From Most Powerful Heat 
and Is Easily Applied. 


A new and interesting use has been dis- 
covered for carborundum, which has al- 
ready found large employment as a sub- 
stitute for emery in all cases where a 
specially hard abrasive is required. Be- 
ing capable of preparation only in a pow- 
erful electric furnace, where silica and 
carbon are fused together in presence of 
sawdust and common salt, carborundum 
is highly refractory; and it has been ob- 
served that a thin layer of the same 
substance applied to any other material 
of which furnaces are usually construct- 
ed, protects it from the heat and renders 
it almost equally refractory. Finely 
powdered carborundum is made up into 
a paste with water-glass, that is, sodium 
silicate, or some similar binding sub- 
stance; and the paste is applied by means 
of a brush or otherwise to the bricks 
which are intended to be used for bind- 
ing a furnace, or those bricks are actually 
immersed in the viscid liquid for a cer- 
tain time. If the furnace has already 
been built the paste can be painted on 
to the exposed surfaces, giving one or 
more coats as may be desired. It is 
stated that a layer, less than a twelfth 
of an inch thick will protect the bricks 
from the attack of the highest temper- 
ature produced by the combustion meth- 
ods in ordinary work. Examination of 
the bricks in such a furnace after it had 
been pulled down showed that they had 
not suffered in the least. The skin of the 
earborundum does not chip off and is 
hard enough to resist mechanical injury. 


LATEST BUNDLING PRESS IN GER- 
MANY 


The accompanying illustration shows 
a new bundling press which is finding 
Its construc- 


favor all over Germany. 


New German Bundling Press 


tion is entirely of iron and it is manu- 
factured by the firm of Karl Krause, 
Leipzig. The machine is solidly built, 
and ties and packs books, manuscripts, 
etc., simultaneously, writes E. L. Harris, 
U. S. Commercial agent at Eibenstock. 
The workman in charge is able to con- 
trol the pressure by means of a lever. 
The action of the gearing on this press 
is so easy that one man without exertion 
ean effect the highest admissible pres- 
sure. The platens are provided with 
grooves to permit the stringing of books, 
ete., while pressing them. 


The Edam Fog Signal 


The Edam fog signal is the invention 
of E. de Muelemeester, of Brussels, Bel- 
gium, and indicates the direction from 
which signals are being sent in a fog. 
Anyone who has been on board ship dur- 
ing a heavy fog knows how extremely 
difficult it is to determine the direction 
from which come the signals of other ves- 
sels or warning stations. One person is 
certain the sound comes from the north, 
but others will be just as sure it is from 
the east or west. 

The Edam device consists of a circle 
of trumpets mounted on a mast, the bells 


Indicator Which Locates the 


circle. From the small end of each trum- 
pet a tube connects to the receiving ma- 
chine, from which two tubes lead to the 
ears of the operator. By shifting the 
controller around the operator receives 
the sound from only one trumpet at a 
time. The one which gives the clearest 
sound shows the signal to come from the 
direction in which the trumpet is point- 
ing. 

Geo. W. Roosevelt, U. S. Consul at 
Brussels, says: When the operator hears 
a sound coming from some point of the 


POINTS FOR AMATEUR ELECTRICIANS. 


By E. W. Hurst, Secretary and General Manager of 
the Farr Telephone and Construction 
Company. 


For beginners in the study of electricity 
here are a few points that will be found 
worth remembering: 

Electric Current—Magnetism, motion 
heat, chemical changes, etc., are said to 
be due to electric current. 

Strength of Current—This is measured 
by the magnitude of the effects produced 
in a certain time. 

Resistance—All bodies offer some re- 
sistance which is found to be in propor- 
tion to length of any material of uniform 
section and quality. Resistance varies 
with the temperature of the materia). 
Metallic bodies increase with a rise of 
temperature, 

Conductivity——Substances such as the 
metals which offer the least resistance 
are called good conductors. 

Insulators.—Glass and gutta percha of- 
fer an immense resistance to the passage 
of electric current. 

Volt—Difference of Potential or Electric 
M. F. The Leclanche cell has E. M. 1.46 
volts. 


of the trumpets covering the complete 
horizon, by means of the mechanism at 
his hand he closes all the acoustic tubes 
passing from the receiver to the indi- 
cator, except the one in front of the in- 
dex needle. If then he hears nothing, it 
signifies that the sound does not proceed 
from the direction toward which the bell 
of the trumpet, corresponding to the open 
tube, is turned. He then places the in- 
dex between two tubes (by which means 
all the tubes are opened again) and no- 
tices whether the sound continues, after 
which he sets the index at the following 
number, and so on till he discovers the 


Direction of the Fog Signal 


exact direction of the sound. The whole 
proceeding takes a few seconds. Experi- 
ments have been made in the North Sea 
with two steamers, one furnished with 
the fog signal and the other without it. 
The last was ordered to give signals with 
its siren, maneuvering now at port, now 
at starboard, passing in front and be- 
hind the other steamer. The operator of 
the first ship could always indicate the 
position of the other ship in a few sec- 
onds by means of the indicator’s needle, 
and follow the alterations of its course. 


The Ohm—Is the unit in which al) 
measurements are expressed. 

Ampere—The unit strength of current 
is called the ampere; equal to a current 
sent through resistance of one ohm by 
E. N. I. F. of one volt. 


Circuit—The path through which a gen- 
erator of electricity sends a current. It 
always forms a closed loop. 


Earth—For economy the earth is often 
used to complete a circuit for a telephone 


connection in order to save a second 
wire, 
Metallic Circuit—Is meant a_ circuit 


which the earth does not form a part, 
being made wholly of metal. 

Induction Coils—Are made by winding 
over an electro-magnet coil, another coil 
of fine wire, with a large number of 
turns, 


Wheatstone Bridge—Is one of the most 


generally useful! testing instruments. Its 
cost is from $75 to $100. 


The coal industry of Mexico does not 
seem likely to develop greatly on account 
of the inferior quality of the coal at 
present obtained and the demand is be- 
coming very great in consequence, 
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Most Formidable Craft in the World 


Sub-Surface Torpedo Boat, an Exclusively American 
Weapon, that May Prove the Terror of Navies 


While the great navies of the world separation of the two hulls, not only are 


are being increased by the construction 
of vast floating masses of steel this coun- 
try is quietly preparing a defense insig- 
nificant and harmless in appearance but 
possessed of fearful possibilities. A_ bill 
now before Congress provides for the 
immediate construction of not less than 
six new type torpedo boats which will 
cost $200,000 each. While submarine tor- 
pedo boats have given some remarkable 
tests, they have revealed the startling 
fact that the crew which operates them 
ure in greater danger of their lives than 


the lower hull and vitals placed well out 
of reach of shells, but the displacement 
is halved, so that the necessary speed 
can be obtained, and the upper hull made 
low and almost invisible at a distance. 
A heavily armored conning tower rises 
from the lower hull through the hollow 
fin slightly above the surface hull. This 
armored conning tower in which the 
liavigator stands and steers the boat, is 
proof against all small guns and is too 
small a target, in motion, for large guns 
to hit. Air is continually supplied to the 


105 ft. 5 ins.; length of submerged hull, 
94 ft. 3 ins.; beam of surface hull, 9 ft. 
7 ins.; beam of submerged hull, 7 ft. 4 
ins.; beam of middle hull, 2 ft. 6 ins.; 
draught, loaded, 12 ft. 10% ins.; displace- 
ment, loaded, 101 tons; armor on conning 
tower, 4% ins. thick; 6 gas engines, total 
horse power, 1,050; 2 shafts, 2 screws on 
each shaft, 1 torpedo tube, fixed telescope, 
4 long Whitehead torpedoes, radius of 
action at 8 knots, 1,000 miles; radius of 
action at 16 knots, 200 miles, complement, 
1 officer, 10 men. 


INVENTS A CLEVER FROG CAGE. 


IF’rancis Bergstrom of Minneapolis has 
invented and just obtained a patent for 
something entirely new and novel in the 
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the enemy they seek to destroy. These 
boats are far from satisfactory for many 
reasons, and this has led to the inven- 
fion by an American, Clarence L. Burger, 
of an entirely new type which he 
calls the sub-surface torpedo boat. This 
strange vessel is so nearly under water 
as to be protected and practically invisi- 
ble, but is never cut off from a constant 
supply of fresh air. 

A year ago Admiral Melville said: “It 
is in the direction of the semi-submerged 
boat that we must look for a dangerous 
weapon, and we must’ keep our eyes open 
to the fact,” while another prominent ex- 
pert says, “the semi-submerged boat is 
the coming boat for offensive work with 
the automobile torpedo.” 

The American Shipbuilder says of the 
new craft: The sub-surface torpedo boat 
consists simply of a cigar-shaped steel 
underwater hull holding the machinery 
torpedoes, torpedo tube, and other vitals 
and the crew safe from gun-fire, suspend- 
ed by a hollow fin-like structure, from 
a distinct steel surface hull filled with 
cellulose, acting as a mere float to give 
vision, ventilation, buoyancy, and sea- 
worthiness like an ordinary boat. By the 


THE P. J. DASEY COMPANY, 


Sub-Surface Torpedo Boat. 


lower hull through the armored conning 
tower by means of an ordinary blower, 
so that the ventilation is ample and gas 
engines are enabled to be used, by which 
the requisite power is obtained to drive 
the boat at 16 knots. A much higher 
speed could be obtained with a larger boat 
at some sacrifice of invisibility and man- 
euvering ability; but this speed is deemed 
by naval experts ample for the service 
for which the boat is designed, as en- 
abling the boat to overtake fighting ships 
when maneuvering. In ordinary weather 
the upper deck can be used for exercise 
like an ordinary torpedo boat. The sub- 
surface torpedo boat being thus barely 
visible and almost invulnerable to gun- 
fire, and having a tested speed so much 
in exeess of the ordinary maneuvering 
speed of fighting ships in battle or on 
blockade, it is fairly evident that, under 
cover of darkness, fog, or confusion of 
battle, and even in daylight, a squadron 
of these boats could generally be able 
to get within torpedo range—500 to 1,000 
yards, and torpedo an attacking or 
blockading squadron, and get away again 
without being put out of action. Follow- 
ing are the dimensions: Length over all, 


way of a frog cage. It is in the form of 
a cylinder, about fifteen inches long and 
having a diameter of four and a half 
inches. The cylinder is of galvanized iron 
screen or bar, with meshes as fine as in 
mosquito bar. Each end is of wood, and 
in one there is a hole two inches in diam- 
eter, which is covered with a small mos- 
quito bar net attached to a circular wire 
spring which opens easily and closes au- 
tomatically. 

The cage is designed to be carried on 
the back suspended over one shoulder 
with a cord. When the fisherman wants 
a frog he swings the cylinder in front 
of himself and shakes one frog into the 
small net covering the hole at one end 
of the cylinder. He then pinches up the 
net and holds the frog therein with one 
hand while with the other he opens the 
spring and takes it out. 

This cage will appeal to fishermen be- 
cause of the great convenience of having 
the frogs right with one all the time. 
To those who fish in streams from the 
banks and are constantly walking about 
it will be especially valuable, though 
perhaps not less so to those who stand in 
a boat casting. 


AUTOMOBILE MATERIAL 


For Building and Repairing all Kinds of 
Gasoline and Steam Vehicles, Motor Cycles, Etc. 
GASOLINE ENGINES FROM 1 1-4 H. P. TO 80 H. P. 


Transmission Gears, Running Gears, Wheels, Axles, Differential Gears, Coils, Batteries, and in fact 
everything necessary for automobiles, also caps, coats and all accessories 
SEND FOR 193 CATALOGUE AND MENTION THIS PAPER. : 


- e 21 La Salle S$t., Chicago 
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POPULAR MECHANICS 


TIDDLE-IDDLE-IDDLE-IDDLE-BUM 
BUM! 


When our town band gets on the square 
On concert night you'll find me there. 
I'm right beside Elijah Plumb, 

Who plays th’ cymbals an’ bass drum; 
An’ next to him is Henry Dunn, 

Who taps the little tenor one. 

I like to hear our town band play, 

But, best it does, I want to say, 

Is when they tell a tune’s to come 


With 
**Tiddle-iddle-iddle-iddle— 
BUM-BUM!”" 


O’ course there’s some that likes the tunes 
Like “Lilly Dale’ an’ ‘*Ragtime Coons’; 
Some like a solo or duet 
ty Charley Green—B flat cornet— 
An’ Ernest Brown—th’ trombone man. 
(An’ they can play, er no one can.) 
But its the best when Henry Dunn 
Lets them there sticks just cut an’ run, 
An’ ‘Lijah says to let her hum 
With 

“Tiddle-iddle-iddle-iddle— 

BUM-BUM!” 

I don't know why, ner what's the use 
O’ havin’ that to interduce 
A tune—but I know, as fer me, 
I'd ten times over ruther see 
Elijah Plumb chaw with his chin, 
A-gettin’ ready to begin, 
While Henry plays that role o’ his 
An’ makes them drumsticks fairly sizz, 
Announcin’ music on th’ drum 


With 
*Tiddle-iddle-iddle-iddle— 
BUM-BUM!” 


DEVICE TO SAVE FIREMEN. 


More firemen are killed by falling walls 
while directing a stream of water into 
burning buildings than from all other 
causes combined. A new invention seems 
destined to make it unnecessary for fire- 
men to expose themselves so much in 
future. A nozzle has been perfected 


Fire Nozzle that Holds Itself. 

which will remain in any position in 
which it is set, and not squirm like a 
snake as is the case with the old fash- 
ioned nozzle. It is known as the Glazier 
universal nozzle and is not held by jacks, 
holders or other appliances. It is some- 
thing radically new to fire fighters. 


MARCONI'S LATEST INVENTION. 


Marconi has about perfected a system 
to determine the distance between a ship 
and the station on shore. This will be 
carried out by means of an apparatus in 
the shape of a disc. The vibrations from 
one apparatus will be felt on the other 
apparatus disc. The current from fifty 
miles, says the Canadian Engineer, will 
naturally be weaker than that from ten 
miles or still less from five miles. The 
current will make the disc turn, and the 
marks at different points will indicate 
the distance of the ship from the sta- 
tion. Ships will thus be able to locate 
their exact position, even during the 
darkest nights or in the thickest fog. 


Please mention Popular 


FARR TELEPHONE & CONSTRUCTON SUPPLY CO. 


118 & 120 W. Jackson Boul. | 


CHICAGO, ILL. 
HIGH GRADE TELEPHONES AND TELEPHONE SUPPLIES 
Telephones for Short Private Lines $2 75 to $6.00 Fach. SEND FOR CATALOG B 


Telephones tor Buildings and Factories $2.75 to $8.00 Each. 
Batteries, Wire, Cross Arms, Pins, Glass Insulators Guaranteed. NO. 16. SENT FREE 


Guaranteed 
Telephones 
For Everybody 


WE WANT 
YOUR ORDER 


Telephones for Exchanges and Toll Lines $5.25 to $14.00 Each. 


ISAVE 20 CENTS PER SHEEP 
3 STEWART’S PATENT 


SHEEP SHEARING MACHINE 


The day of the old fashioned hand shears is No owner of 10 sheep or 
more can afford to shear ue hand, even thoug the work be done for nothin 
Don’t butcher your sheep Shear with this machine and get ONE POUN 

B53 WOOL EXTRA PER HEAD. It will more than cover the cost of shearing 
Send today for valuable book, **Hints om Shearing.’ 11 is free and will save you money, 


— CHICAGO FLEXIBLE SHAFT CO. 101 LASALLE AVE CHICAGO. 


ELECTRIC LIGHT PLANTS FOR FACTORIES 


Make your own light for factory, residence or city, and save money. Largest stock 
in the U. 8S. of second-hand DYNAMOS and MOTORS, and every one thoroughly rebuilt 
and tested. All wearing parts new; every machine guaranteed to do perfect work. 
Our stock includes hundreds of machines from 25 up to 10,000 lights, actually good as 
new, at a SAVING OF 25 TO 40 PER CENT. Most of these machines were replaced by 
much larger. Also have all necessary instruments, switch boards, &c., &c. Emergency 
repairs by experts; telegraph orders filled instantly; machines rented; plants installed. 
Do not purchase until you get our prices and guarantee. 


GUARANTEE ELECTRIC Co. 
153-159 SOUTH CLINTON ST. CHICAGO 


PATENTS, TRADEMARKS, COPYRIGHTS, CAVEATS. 


IN THE UNITED STATES AND FOREIGN COUNTRIES 


22 years’ experience before the U.S. Patent Office and Courts. Prompt and careful 
attention and reasonable charges. Send for booklet—“Patents as Lavestments.”’ 


PATENT POINTERS :--In selecting a patent attorney, don't be influenced by the noise he makes in bis circu 
lars. The greatest fraud thatever acted as a patent attorney, had the finest offices, issued the most elaborate 
books and offered the greatest inducements to prospective cilents. He had the finest kind of endorsements as 
to his abliuity and honesty, but was disbarred from practice before the Patent Office and was placed on the 
list of *“frauds"’ by the Patent Office Department. Use as much care in choosing your patent attorney as you 
would in selecting your doctor. 


FREDERICH BENJAMIN 
Branch Office: Washington, D.C. 1520 Marquette Bldg., CHICAGO 


Shoe 
Shiners 


ow 

The “DANDY” shiner enables you 
to shine your own shoes at home 
with perfect ease and no loss of time. 


PRICE including lasts and polish $1.00 


Orr @ Lockett Hdw. Co. 
Dept. T, 71-73 Randolph St. 
Chicago 
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CHANNELLENE 
GRAPHITE OILS 


Ayo 
10) POUCA JUdBY UY 


A Sample Can Free for 


MONARCH MFG. CO. 
COUNCIL BLUFFS, IA. 
or Toledo, Ohio 


TELEPHONES 
AND TELEPHONE PARTS 


Send your name and address to be placed on our 
mailing list for copy of circular No. 77 of telephones 
and parts, also bulletins which will be issued later. 


FRANH S. TUCHER @ CO. 


_— Manufacturers of Telephone Specialties 
1 Hartford Street ... Boston, Mass. 


Great Discovery, Ex- 
perts can not detect 
. it from genuine dia- 


mond. Costs butone-tenth. In brilliancy and cut it has 
noejual. Setting solid gold. Write for illustrated cata- 
logue. BOWES X, 358 Dearborn St., Chicago, Ill. 


Glogau’s Alcohol-Gas 
Stove....MADE IN GERMANY 


Has the advantage over 
other alcohol stoves in 
consuming but 2 cents 
worth of alcohol in an 
hour. Burns odorless, 
wickless, will boil a quart 
of water in 9 minutes. 
MAKES ITS OWN 
from either Wood orGra a 
Alcohol; cannot explode. 
A boon for the sick room. 
nursery, kitchen, light 
housekeeping or wher- 
ever gas is not available 
or desirable. Can carry 
a ante of 100 Ibs. and never gets out of order. Price $1, 
express prepaid. GLOGAU & CO., 17 Quincy St., 
ilis. Agents wantes. 


WE WILL AID IN COMPLETING , YOUR 


INVENTION 


if you need the advice and assistance of experts in perfect- 
ing it. PATENT DRAWINGS and WORKING DRAW- 
INGS our speetaity. Write to us about what you have. 


WEIR & PERRY, MECHANICAL EXPERTS 
1003 Monadnock *Phone 2247 Harrison 


THE ONLY ORIGINAL 


“ALLIER’ 


Whitewashing 


Machine 


Works like magic; will do the 
work often men. Just the thing 
for spraying fruit trees, berry 
bushes, vines, plants, shrubs, etc., 
Agentsearn big money. We pay 
well for a part of the time of 
reliable men. Now is the best 
time of year, 


MANUFACTURED 
SOLELY BY 


Chas. L. Bastian 
Mfg. Co. 


BRASS FOUNDERS AND FINISHERS 


76-82 ILLINOIS STREET, CHICAGO 
Estimates furnished on BRASS CASTINGS of every 
description Mention Popular Mechanics 


HOME. MADE ‘DEVELOPING ‘BOX. 


Device Which Amateur Photographers Will 
Appreciate. 


A developing box large enough to hold 
the largest size developing tray, and 
which will rock itself is described by a 
writer in the Photo-Beacon. The direc- 
tions are so simple almost anyone can 
make one. The box is made light-tight 


ESTABLISHED 


HOW TO TELL SMALLPOX. 

A celebrated doctor tells in the Lancet 
of an easy way to positively distinguish 
chickenpox from the much more serious 
smallpox. In each disease small cells 
form which fill with matter. In chicken- 
pox these cells are single and the con- 
tents will empty by pricking with a 
needle. In the genuine smallpox the 


vesicles are made up of numerous small 
cells, and the pricking with a _ needle 


c 


— 


BY Ty 
Fig.!. 


Diagram of the 


and is large enough to hold largest size 
developing tray to be used. By using 
running water the box will rock the tray 
until the water is again shut off. In 
using I make note of the time when de- 
velopment of negative will be complete, 
put the tray in the developing box and 
go about other work until the time ar- 
rives when the negative should be devel- 
oped, then I take it out, rinse the plate 
and put it in the hypo. The box entirely 
does away with the necessity of rocking 
the trays by hand, which is so tiresome 
when plates develop slowly. I am at lib- 
erty to leave and re-enter the darkroom 
as often as I wish while the develop- 
ing is going on. 

The box is made of pine and is large 
enough to hold my largest tray. For a 
4 by 5 camera I would make the inside 
measure 6 by 9 inches, so that two 4 by 
5 trays could be put in at one time. The 
cover is made to fit down tight, so that 
no light can enter. Box is painted black 
outside and in. C is a copper box, size 
2 by 3 by 4 inches, open at the top. A 
is a %-inch tube entering one corner of 
box C from the bottom. Water enters 
tube A through a rubber tube, B. § is 
a rubber tube used as a siphon and ar- 
ranged as shown in Fig. 1. One end pro- 
jects through the bottom of the box. 
When box C fills with water the siphon 
begins to flow and soon empties it. The 
bore of the siphon should be %4-inch. D 
is a pivot on which the box rests, so it 
can tip back and forth. W is a weight 
which can be slid back and forth on the 
shelf until the proper balance is secured. 
When box C is full, that side of the box 
is down and W is up. When C is empty, 
W is down and C is up. But as C is 
constantly filling and emptying itself, 
the box is continually rocking. Of 
course, running water is necessary for 
its operation. 


Please mention Popular Mechanics when writing to advertisers. 
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Fig. 2 


Developing Box. 


many times will fail to cause the vesicle 
to completely empty and collapse. 


HERE’S YOUR CHANCE 
0.0 


will buy 60 shares of stock In 
the Feather River Consolid: 


if 


Mining Co., FULL PAID NON- 
ASSESSABLE 


This block of stock will look cheap at $26 within 
short time and ought to be WORTH $2650 AND 
PAY Bic | ry + wees mill is completed. Mine 
is on thi ‘eat. 


stock now to he!p pay for this will reap argest 
profits. Get in on the ground floor now while you 
can. Don’t wait till the stock gets out of reach. $75 
buys 500 shares, par value, $500. Monthly ments 
|. if desired. Write for F. R. prospectus. and 
Engineer's Reports. Booklet, “How to Judge Min- 
ing Stocks,” free. 


UNION SECURITY CO. 
461 Gaff Bldg., Chicago, 111. 


FRE & 


Just what = young 
electrician <4 


and a thousand wonderful 
thi Most complete 


c. & T. ELEC. Co. 
Department P 
Syracuse, N. Y. 


A PROPOSITION FROM THE TOWN OF GUTHRIE, 
TODD COUNTY, KY. 


To any person. firm or Stiles ky. upon certain 
conditiens, the town of Guthrie, pregenee to 

give for the of erecting ning an 
ELECTRIC iGHT PLANT in said town, the fol- 
lowing: 

$1,000 in cash. 

Lease a site upon which to erect said plant, for £0 
years without a consideration. 

—— the plant from municipal taxes for 5 years. 

A 20-year franchise free. 
If interested, write to either of the following 


“oe GEORGE SNADON, Chai 

; airman. 
sas R. F. WARREN 
> Clerk of Board of Trustees 
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| County, California. Experts say there is now over 
$2,300,000 gold ore in sight ready for the mill. Money 
needed for mill and machinery and those who buy 
i 
| Dynamo 
Motor 
Agots lamps, runs mo- 
- tors, will decompose water 
Runs off asewing machine. 
Send stamp for particulars 
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3-4 H. P. Bicycle Gasoline Engine 
CASTINGS, $7.50 With full sized blueprints, crank- 


* shafts and connecting rod. Fin- 
ished engines from 1 to 12 H. P. Get our circulars, we 
will please you. Do it today, tomorrow never comes. 
Send your name op a postal, we will do the rest. 


EUREKA MFG. & SUPPLY CO. 
378 E. 7th Street - - St. Paul, Minn: 


DRAWING tie 
25¢ for 4 months— Cleveland, Ohio 


NOVELTIES.. 


Supplies of all Kinds 
or Amateurs and 
Professionals. 


Small Dynamos and 
Motors, Castings and 
finished parts for 
complete construc- 
tion. Telegraph and 
TelephoneApparatus. 
Experimental 
atus, Electric Sign 


% H, P. Gas Engine Letters. 
GAS AND GASOLINE ENGINES 


up. Castings to build. Marine Gasoline 
Engines lto4H. P. Send for Complete Catalogue. 


L. W. GILLESPIE, - MARION, INDIANS. 


The Anvil Novelty Match Holder 

A full set of blacksmith’s working tools in 
miniature. Made of metal throughout and 
handsomely oxidized. Send for descriptive 
circular and price list. 

Anvil Paper Weights a specialty. Light 
manufacturing of every description. Your work 
solicited. First-class workmanship guaranteed 

SHERER & SEELEY 
148 Alanson Street - - Cleveland, o. 


UEAD D California, Washington Ore- 
HEAP RATE gon, Colorado. We secure re- 
duced rates on household goods of intending settlers to 
the above states. Write for rates. Map of California FREE. 
TRANS-CONTINERTAL FREIGHT CO.,329: Dearborn st., Chicago 
it Will Pay You to Write Us About Your 1903 Wheel 
D. and 


HANGERS 


— Absolutely the 
BEST. 


WHY? 
They are Mechanically Correct, Ac- 
curately Ground, Lightest, Nearest 
Dust and Water Proof, Neatest in 
Appearance, and they are used by 
the best Manufacturers and 
by the best Professionals and Amateurs of America. 
pA the agency for a good wheel write us and mention 
Popular Mechanics. PARK CITY MFG. co., Inc. 
Jackson Blvd. and Clinton St., Chicago. 


Patents 
and Patent Law 


BENJ. T. ROODHOUSE 
DAVID P. MOORE 


Chicago Office: 


No. 908 Chicago Title and Trust , 


Co. Building, Chicago, I11. 


Washington Office: 
Washington Loan and Trust 
Building, Washington, D. C. 


LEITER BUILDING A TOWN. 


Two Thousand Men to be Put to Work by 
the Construction Company. 


Joseph Leiter, of wheat fame, is to 
build a town near Carbondale, IIL, 
which he is to name Zeigler. The prin- 
cipal commercial resource of the place 
will be coal. Three coal shafts are now 
being sunk, 1,000 coke ovens are being 
built and the Leiter railroad is to be 
constructed at once. The construction 
company has asked for the contract for 
lodging and board for 1,500 men for one 
year. Fully 2,000 men will be employed 
for the first year in construction work 
alone, and after that probably as many 
more will be put in service. 


HOW TO MAKE A HANDY FORK. 


A handy fork for handling shredded 
or cut fodder or chaff of all kinds is 
shown in the illustration. It is made 
of 1-2 inch stuff for tines, says the Ohio 
Farmer. The head is 1 inch square stuff. 
The piece that goes under the tines to 
hold the end of handles is 1%4x1 in. Bore 
14-inch holes through head, and round off 


L 


Fork for Handling Chaff. 


tines to fit, then nail cross-piece on un- 
der side of tine so there is 4%4 inches 
space between the two pieces. Then put 
the handle on over the head and under 
the crosspiece and nail it. Cut a notch 
(as in small cut) in end of handle where 
it goes under crosspiece. The handle is 
made of a narrow strip of board. 


‘ 


RUSSIAN SOLDIERS MAKE BRIDGES 
WITH KETTLES. 


Perhaps the most remarkable bridges 
in the world are the kettle bridges in 
Russia and Siberia, of which Cossack 
soldiers are expert builders. They are 
built up of the soldiers’ lances and cook- 
ing kettles. Seven or eight lances are 
placed under the handles of a number of 
kettles and fastened by means of ropes 
to form a raft. Each of these rafts will 
bear the weight of half a ton. 


t 


BIG. SMOKE STACK IN MONTANA. 


A gigantic smoke flue is being built at 
Anaconda, Montana, to remove the fumes 
from a smelter. It will extend three- 
quarters of a mile up the steep moun- 
tain side and terminate in a stack 200 
feet high built on the highest peak. Bal- 
loon travellers had better go around some 
other way. 


JUST WHAT EVERY YOUNG ELECTRICIAN WANTS, 


THE MODEL 
DYNAMO-MOTOR. 


Will Decompose Water, 
Do Flectro Plating, Lient 
Incandescent Lamps, 
Run Machinery, ete. 
Send 2. stamp for Ulustrated cataloque. 


Elbridge Electrical Mfg. Co., Elbridge, N. Y., U.S.A 


F. Franke Machine & Tool Works 


MANUFACTURERS OF ALL KINDS OF 


Metal Novelties and Patent Articles 


BEST FACILITIES FOR 
Special Machinery and Model Wor’. 
Small Woodworking Machinery 
128 SOUTH CLINTON STREET, CHICAGO 


YPEWRITERS “Ak: 


All the Standard Machines Seid or Rented An 
Where at Half Manufacturers Prices. Ship 
with privilege of examination. Send for cata'g 
Typewriter Empertum 196 LaSalle Bt., Chicago 


BOOK BINDING 


For $1.00 per volume we will bind Popular 
Mechanies in one-ha!f Jeather, cloth joints, leather 
corners, cloth sides. This price applies also to other 
mechanical journais of a similar size. 


Our Strong Point is magazine binding. Send 
your books or send a postal to 


The Book Shop Bindery 


Phone Main 4421 171 Madison Street, Chicago, Illinois 


Acme Pump Governors 


make all pumps work easy, 
and fit aitkinds. Mille run with 
one-half less wind. Youcan clear 
over $100.00 per month selling 
them and get the pump trade of 
your country. Their merits sell 
them—exclusive territory—write 
PUMP GOVERNOR MFG. CO., Dep. 

40 Dearborn Street, Chicago, Ills. 


‘Lambert Typewriter | 
$20—Complete With $20 


Typewriting revolutionized. Is superior to any other 
typewriter in ail essential points. Beauty of writing, 
speed, uniformity of alignment, ease in operation, 
portability and constant readiness for work. 

It won't do your thinks but it will make your thoughts 
look brighter. To see itis a revelation: to use it is a 
vacation. Full demonstration free. Inspection invited. 


Lambert Typewriter Company 


1274 Broadway, New York 8 La Salle Street, Chicago 


5 POR PINE, ACCURATE WORK 
Send for Catalogue B. 
SENECA FALLS MPG. CO 

_102° Water Street, 
Seneca Falls, N.Y., U.S.A 


Little Gem Lung 
Tester and Developer 


Beneficial and amusing to 
young and old alike. Endorsed 
by physicians and physical 
culturists as a means of de- 
veloping and strenghtening 
the lungs. It has no equal. 

Price 20 cents, postpaid. 
Agents wanted. Circulars free 


Western Specialty Co., St. Paul, Minn, 


Please mention Popular Mechanics when writing to advertisers. 
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6 PER CENT INTEREST GUARANTEED FROM THE START 


and an increase in dividends until your savings are earning from 5) to 100 per cent annually. 


This means that if you will save a small sum every month for only three 


or four years you will have an annual income on which you can absolutely rely, and which will keep yourself and family in comfort, should you become incapacitated 


or wish to retire from active labor 


be developed into a substantial estate. 


his income will not cease at your death, but will be paid to your heirs long after you are gone 
earning you can afford to lay away something to protect “our family, and to insure that your own declining years inay be passed in comfort 
We are developing one of the most magnificent plantations in Mexico. 
immense profits are absolutely sure, to those who take advantage of our special co-operative offer, on the small monthly payment plan 
vestinent, and we will prove every one of our statements before you invest a dollar. 


the men composing it, and if their report ls favorable, join us and become independent. 


OFFICERS AND DIRECTORS 


CH. VOEGELE, 
The Voegele and Dinning Co 


Manufacturing Confectioners, 
Mansfield, Ohio 


Pres. C. M. Barnes Co 
Jobbers in Schoo! Books, 
Chicago. 


HON. CHAS. FOSTER, JAMES P. HANKEY, 
Former Sec’y U 
and Governor of Oblo, 
Fostoria, Oblo. 

Cc. M. BARNES, W. B. STEWART, M. D. 

Indianapolis, Ind. 


S. Treasury Sec’y and Asst. Treasurer 


Che Paepeke-Leicht Lumber Co. 


Located in the very heart of the rabber zone. 


Let us send you the facts showing what we have, 
If our plan looks good, then get your local banker, or any commercial agency to investigate the standing of our company and 


JUNIUS L. BURGESS, 
Gen’i Traveling Auditor. 
Chicago & Northwestern Ry. Elwood, Indiana. 


No matter how little you are 


It is paid for and unincumbered, and 
This is not a speculative in- 
and how your small savings can 


G. H. GILPATRICKE, 
Investment Securities, 


Chicago. Chicago 


ARTHUR B. JONES, 
Cashier Chicago & 


Chicago 


ARTHUR L. MOORE, M. L. PLOUGHE, M. D. 
Real Estate, 
Northwestern Ry. Chicago. 


Elwood, Indiana. 


JOHN A. WLILFERTH, for many years with Corn Exchange National Bank, Chicago. 
The Chicago Title @ Trust Coa. of Chicago, Trustee 


Pan-American Planters Company, Association Building, Chicago 
N. B.— Only alimited number of shares are offered on the present terms. Better write today. 


“Electrical Experiments” 


We can supply the following back numbers 
containing the popular series 


HOW TO MAKE . 


902 
Simple Galvanometer ...............--Jan. 18 
Bex to Hold dam, 
Tangent Galvanometer ................Feb. 1 
Electric Circuit of Water..............Marceh 1 
Blectric Motor 1-20 H. P.....cccccccccees 
Bet of Telegraph Instruments........... 
Practical “Telephone. . .June 21, 28; July 5, 19 
Measurement of Resistance... July 26; Aug. 23 
Blectric Condenser Atg. 9 
Laboratory Storage Battery. .Sept. 20; Oct. 4 
How to Make Hlectric Bells........Nov. 15, 29 
How to Do Blectro Platin Heme... 


err Jan. 10, 1903 
Design ‘of a Small 


Price 5 cents per copy, postpaid. Popular 
Mechanics, Journal Building, Chicago. 


“Want” and “For Sale” Ads. 2 cents per 
word, payable inadvance. Replies may be sent 
toa number, care Popular Mechanics, and will 
be ferwarded promptly without extra charge. 


FOR SALE. 


FOR | SAL E. —Stock general merchandise 
clearing $2,000 a year profit, cash only takes 
it. In Tamaco, lowa. Clean stock. Money 
maker. Address, 728 Popular Mechanics. 


FOR SALE.—Complete bicycles $9 to $12; 
send for sample or ask for catalogue. Bro- 
sius & Brosius, Fort Wayne, Ind. 


FOR SALE—Collection of fine old violins. 
Write for prices. 95 Clybourn Ave., Chicago. 

FOR SALE.—Two second-hand Jewelers’ 
Buffing Lathes: 2 second-hand Lathes. Pier- 
son Bros., 8 E. Lake St., Chicago. 


MODERN CARPENTRY—A practical man- 
ual and complete guide for all woodworkers. 
Price only $1, postpaid. Popular Mechanics, 
Chicago. 

GAS ENGINE OWNERS who have had 
trouble with lubrication can learn how to for- 
get it by addressing The Automatic Lubrica- 
tor Co., 1109 Caxton Bidg., Chicago. 


FOR SALE—Gem hand shirt ironer in good 
condition. Cheap i? cash f. o. b. cars. W. 
J. Leonard, Pulaski, N. Y. 


FOR SALE C treatise on 
welding and forging; all the new steels and 
welding compounds for same; also Thermite 
welding explained and 75 new steel working 
methods and recipes; also two colored scien- 
tifie tool tempering charts A and B. Alli the 
above for one dollar. Samples free. Forty 
years a factory steel worker. W. M. Toy, 
Sidney, Ohio. Any one having bought my 
recipes can have the new treatise for 25 
eents In stamps. 


“POR SALE—One 11x17x12 125 H. P. Phoe- 
nix Compound Engine. Rebuilt. All wearing 
a new. Good as a new engine. Cost 

2,000; will sell for $1,100. Unusual bargain. 
Address 721 Popular Mechanics. 


Please mention Popular Mechanics when writing to advertisers. 


FOR SALE. _ 


BUSINESS CHANCES. 


FOR SALE—One complete set of tinner’s 
tools and machine. Send for list and price. 
Address W. B. Frymire, Bloomfield, Neb. 

FOR SALE—Harness shop in small but 
prosperous town in Oklahoma, $800; has been 
established 3 years; only shop in town. Ad- 
dress Wm. Tichter, Jones, Okla. 


_WANTED. 


\% to 1% H. P. Send full particulars to F. B. 
Widmayer, 2312 Broadway, New York, N. Y. 


SHOE FACTORY WANTED.—Extra fine 
location. Samuel J. Throp, Big Rapids, Mich. 


WANTED.—A Seay ey photographers stair- 


way, with railing, etc. Hall, 1456 Broadway, 
New Terk, N. 


~ WANTED—One good tinner and plumber; 


experienced in hardware. Chas. Weydert, 
Bayou Sara, La. 


WANTED—A good location for a square- 
Tex gin. Write Lock Box 51, Valley Mills, 
exas. 


WANTED-—lnventors who are looking for 
someone with experience in obtaining Patents 
and disposing patent rights to best advan- 
tage. ew Book on Patents free. Address 
“H” care Popular Mechanics. 


WANTED—To print your return “envelopes, 

No. 6, 26X XX, for 10 cents. The Bee Farmer, 
Woodstown, N. J. 

PATENT FOR SALE—Wind mill regulator, 
takes full charge of wind mill, pump and all 
tanks, governs the mill in storms. For par- 


ticulars write E. Wuerfel, 466 Austin Ave., 
Chicago, Ill. 


AUTOMOBILES. 


FOR SALE.—Several Electric Stanhopes 
and Runabouts, made up of standard parts, 
equipped with Exide Batteries, at a bargain 
to close an estate. A splendid proposition for 
agents. D. W. Sowers, Buffalo, N. Y. 

FOR SALE—Two steam Runabouts; litile 
used; three steam Runabouts, new; four steam 
Surreys. All first class and up to date, very 
cheap. E. A. Wright, Canton, Ohio. 

FOR SALE.—Several Standard Running 
Gears, suitable for electric or steam vehicles, 
at a bargain, to close an estate. D. W. Sow- 
ers, Buffalo, N. 

~ CARBURATOR, $5.00; muffler, set of 
wheels, boiler drilled 14x16, all riveted, ready 
for tubes, $10.00; copper tubes for same, 
$10.00. Large brazer. Running gearless 
tires, set of rims 28x2 ith nickle spokes 
and “hubs. Address Box *t Meyersdale, Pa. 


"BUSINESS CHANCES. 


Ww ANTE D.—A partner with no less than 
$2,000 capital for a machine shop and foun- 
dry. to work out a good paying patent, also 
to build a 50 barrel flour mill. For further 
particulars address H. Feldhus, Hallam, Nebr. 


FOR RENT.—Manufacturing facilities and 
fine dry goods store, locality at 673-675 Grand 
Ave., with cement basement 46x94. Plate 
glass front, cross car line. E. G. Pfeiffer, 166 
N. Robey St., Chicago. . 

FOR RENT—Room; best location in state 
for laundry. 598 East Jefferson St.. Frank- 
lin, Ind. 


$1,200 BU BUYS JEW ELRY and optical stock, 
safe and fixtures. Pop., 1,000; electric light 
and water plant. I. EB. Spreng, Sycamore, 
Ohio. 

PATENTS—Best of facilities. Roodhouse and 
Moore, 100 Washington St., Chicago. 


FOR SALE—On easy terms if sold at once, 
one of the finest stone, blacksmith and horse- 
shoeing shops in the state in fine growing 
town. Owner wishes to retire from black- 
smithing. A. G. Bimson, Berthoud, Colo. 


SPECIAL. 

HOMAN’S—SELF-PROPELLED VEHICLES 

Price $3. Other books at bargain prices. F. 
Jos. Lamb, Grand Rapids, Mich. 


ENLARGED NEGATIVES, bromides, trans- 
parencies, medallions and _ lantern slides 
made to order from your own negatives. C. 
E. Walter, Agricultural College, Mich. 


STAMPS.—Who wants 8,000 cancelled 
postage stamps? Address 731 Popular Me- 
chanics. 


UNUSUAL OFFER by a growing town in 
Wisconsin on two lines of railroad, of free 
site, buildings, etc., to secure good industrial 
concern. Plenty of desirable help ar very 
reasonable wages. Address 732 Popular Me- 
chanics. 


WE ARE MANUFACTURERS of metal 
novelties in any quantities, also make wood 
and metal patterns, punches and dies. We 
are just the people inventors are looking for. 
Clark Bros., 266 N. Main St., Janesville, Wis. 


GAS ENGINE BOOK—New; a book for prac- 
tieal workers; tells what a Gas or Gasoline 
Engine is; how to purchase, Install, operate 
and care for it. What to do when it gets 
stubborn and how to do it. Practical, compre- 
hensive and written Mm simple language. Cloth, 
144 pages, $1.00 postpaid. Popular Mechan- 
ics, Chicago. 


LINE DRAWING Mechanical. Best 
grade. Address 730 Popular Mechanics. 

A WONDER—‘THE WIZAKD TOP.” An 
unequaied mechanical marvel and the great- 
est trick top ever invented. Will spin for six 
minvies in any position and perform over 30 
tricks. Interests everyone with its variety 
of mysterious and puzzling antics. Substan- 
tially made of the best extra heavy cold- 
rolled sbeet-steel and mechanically construct- 
ed. By mail postpaid, 25 cents. Los Gatos 
Novelty Co., 604 Journal Bld.. ¢ chicago, Til. 
POCKET TAPE MEASURE, in fancy 
nickel case, automatic spring, strong and dur- 
able, prepaid only 15 cents. Send 2 cent 
stamp for illustrated catalogue. National 
Supply Co., Dallas, Texas. 

WEST OF THE MOUNTAINS Is a vast ter- 
ritory destined to become the richest in the 
United States. Best opportunities in the 
country today. You can learn all about It In 
the {illustrated magazine devoted to Western 
Industries and Mechanics, $1.00 per year. 
“Enterprise,.”” Mills Bldg.. San Francisco, Cal. 


BARRED PLYMOUTH ROCKS exclusively. 
Eggs from premium stock. Hawkins strain. 
Satisfaction aranteed. $1.00 per seting of 
15. Dr. M. Le Wistead, Wetaug, Ill. 


~ LET ME SELL YOUR PATENT. I HAVE 
BUYERS WAITING. CHARLES A. SCOTT, 
GRANITE BLDG., ROCHESTER, N. Y. 


April 4, 1903. 


2 


TAX 


| 

| 
| — 


